
Lqirupdwlrq iurp �qdqfldo pdunhwv dqg YDU

phdvxuhv ri prqhwdu| srolf| �

Idelr F1 Edjoldqr| dqg Fduor D1 Idyhur}

Vhswhpehu 4<<;

Devwudfw

H{rjhqrxv phdvxuhv ri prqhwdu| srolf| vkrfnv/ gluhfwo| ghulyhg iurp �0
qdqfldo pdunhw lqirupdwlrq/ duh xvhg lq forvh +XV, dqg rshq +XV0Jhupdq|,
hfrqrp| YDU prghov wr hydoxdwh wkh urexvwqhvv ri wkh g|qdplf h�hfw ri
prqhwdu| srolf| rewdlqhg iurp wudglwlrqdo lghqwl�hg YDU1 Wkh hpslulfdo
dqdo|vlv frq�upv wkh pdlq ihdwxuhv ri wkh prqhwdu| srolf| wudqvplvvlrq
phfkdqlvp lq XV dqg Jhupdq|/ h{solflwo| dgguhvvlqj wkh lvvxh ri vlpxo0
wdqhlw| ehwzhhq wkh Jhupdq srolf| lqwhuhvw udwh dqg wkh XV groodu0GPdun
h{fkdqjh udwh1

MHO fodvvl�fdwlrq= H77/ H85/ I74

Nh|zrugv= Prqhwdu| Srolf|/ YDU prghov/ h{fkdqjh udwhv/ lpsolflw iru0
zdug udwh fxuyh1

41 Lqwurgxfwlrq

Ryhu wkh odvw 48 |hduv wkh hpslulfdo hydoxdwlrq ri wkh h�hfwv ri prqhwdu| sro0
lf| dfwlrqv kdv zlgho| xvhg Yhfwru Dxwruhjuhvvlyh +YDU, prghov1 Hvwlpdwlrq ri
YDU prghov iru forvh dqg rshq hfrqrplhv kdv surgxfhg d qxpehu ri uhdvrqdeo|
lqwhusuhwdeoh dqg wkhuhiruh jhqhudoo| dffhswhg uhvxowv dqg vrph hpslulfdo uhjxodu0
lwlhv wkdw vwloo qhhg d �qdo h{sodqdwlrq1 Wkhvh sx}}ohv dovr prwlydwhg vrph ri wkh
fulwlflvpv dgguhvvhg wr YDU phwkrgrorj|1

� Sdshu suhsduhg iru wkh 4<<; dqqxdo phhwlqj ri wkh Hxurshdq Hfrqrplf Dvvrfldwlrq/ Ehuolq/
508 Vhswhpehu 4<<;1 Ilqdqfldo vxssruw iurp Frqvljolr Qd}lrqdoh ghooh Ulfhufkh lv judwhixoo|
dfnqrzohgjhg1

| Xqlyhuvlwã gl Wrulqr/ Glsduwlphqwr gl Vflhq}h Hfrqrplfkh h Ilqdq}ldulh �J1 Sudwr�/ Fruvr
Xqlrqh Vrylhwlfd 54;elv/ 43467/ Wrulqr/ Lwdo|1 h0pdlo= edjoldqrChfrq1xqlwr1lw

} Xqlyhuvlwã �O1 Erffrql�/ Yld Vduidwwl 58/ 53469/ Plodqr/ Lwdo| dqg FHSU/ Orqgrq/ XN>
h0pdlo= fduor1idyhurCxql0erffrql1lw



Wkh fuxfldo srlqw lq wkh YDU dssurdfk wr prqhwdu| srolf| dqdo|vlv lv wkh
lghqwl�fdwlrq ri prqhwdu| srolf| vkrfnv dv glvwlqfw iurp prqhwdu| srolf| dfwlrqv1
Srolf| pdnhuv* dfwlrqv wr vrph h{whqw uhvsrqg wr fxuuhqw ghyhorsphqwv lq wkh
hfrqrp|> wklv uhvsrqvh lv fdswxuhg e| d srolf| uhdfwlrq ixqfwlrq1 Wkh uhpdlqlqj
pryhphqwv lq srolf| lqvwuxphqwv/ wkh ghyldwlrqv ri dxwkrulwlhv iurp wkhlu uxoh/
duh lqwhusuhwhg dv prqhwdu| srolf| vkrfnv dqg wkhlu h�hfwv fdq eh phdqlqjixoo|
lqyhvwljdwhg e| phdqv ri wkh lpsxovh uhvsrqvh ixqfwlrq whfkqltxhv14

Wkh xvh ri gl�huhqw lghqwl�fdwlrq vfkhphv fkdudfwhul}hv wkh sursrvhg vrox0
wlrqv wr wkh hpslulfdo sx}}ohv lq wkh YDU olwhudwxuh1 Wkh suhvhqw sdshu ghvfulehv
d gl�huhqw dssurdfk/ ghulylqj phdvxuhv ri prqhwdu| srolf| vkrfnv iurp wkh lqiru0
pdwlrq frqwhqw ri �qdqfldo pdunhwv gdwd dqg xvlqj wkhp wr hydoxdwh YDU0edvhg
phdvxuh ri prqhwdu| srolf| dqg vwuhqjwkhq wkhlu lghqwl�fdwlrq1

Lq vhfwlrq 5 wkh ixqgdphqwdo lghqwl�fdwlrq sureohp lv vwdwhg dqg wkh srwhqwldo
uroh ri qrq0YDU phdvxuhv ri srolf| vkrfn lv glvfxvvhg1 Lq vhfwlrq 6 vrph dowhuqd0
wlyh phdvxuhv ri wklv nlqg duh suhvhqwhg iru wkh XV dqg Jhupdq|1 Uhvxowv iru wkh
forvh +XV, hfrqrp| dqg rshq +XV0Jhupdq|, hfrqrplhv duh suhvhqwhg lq vhfwlrq
71 Vhfwlrq 8 eulh | frqfoxghv1

51 Wkh lghqwl�fdwlrq lvvxh dqg wkh uroh ri qrq0YDU phd0

vxuhv ri prqhwdu| srolf| vkrfnv

Wkh lghqwl�fdwlrq sureohp lq wkh YDU olwhudwxuh pd| eh looxvwudwhg lq d jhqhudo
iudphzrun/5 vwduwlqj iurp wkh iroorzlqj vwuxfwxudo prgho ri lqwhuhvw=
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zkhuh v dqg� duh yhfwruv ri pdfurhfrqrplf +qrq0srolf|, yduldeohv +h1j1 rxwsxw
dqg sulfhv, dqg yduldeohv frqwuroohg e| wkh prqhwdu| srolf|pdnhu +h1j1 lqwhuhvw
udwhv dqg prqhwdu| djjuhjdwhv frqwdlqlqj lqirupdwlrq rq prqhwdu| srolf| df0

wlrqv, uhvshfwlyho|1 Pdwul{ � �

#
@
t t

@
t �

@
�t

@
��

$
ghvfulehv wkh frqwhpsrudqhrxv

uhodwlrqv dprqj wkh yduldeohv dqg �Eu� lv d pdwul{ �qlwh0rughu odj sro|qrpldo11

D �

�
D
t �

D
� �

�
�

lv d yhfwru ri +xqlw0yduldqfh/ ruwkrjrqdo, vwuxfwxudo glvwxuedqfhv
wr wkh qrq0srolf| dqg srolf| yduldeohv> qrq0}hur r�0gldjrqdo hohphqwv ri � doorz

4Fkulvwldqr/ Hlfkhqedxp dqg Hydqv +4<<;, surylgh d wkrurxjk uhylhz ri wkh hpslulfdo YDU
olwhudwxuh1

5Vhh Dplvdqr dqg Jldqqlql +4<<9,/ Ehuqdqnh dqg Plkry +4<<8, dqg Fkulvwldqr/ Hlfkhqedxp
dqg Hydqv +4<<;,1
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vrph vkrfnv wr d�hfw gluhfwo| pruh wkdq rqh hqgrjhqrxv yduldeoh lq wkh v|vwhp1
Wkh hvwlpdwhg YDU lv wkh uhgxfhg irup ri wkh xqghuo|lqj vwuxfwxudo prgho +514,=
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zkhuh � ghqrwhv wkhYDU uhvlgxdo yhfwru1 Wkh uhodwlrq ehwzhhq wkhYDU uhvlgxdov
lq � dqg wkh vwuxfwxudo glvwxuedqfhv lq D lv wkhuhiruh=
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Wkh lghqwl�fdwlrq ri wkh uhohydqw vwuxfwxudo sdudphwhuv/ jlyhq wkh hvwlpdwlrq ri
wkh uhgxfhg irup/ uhtxluhv wkh lpsrvlwlrq ri vrph uhvwulfwlrqv rq wkh hohphqwv ri
� dqg�1 Lq idfw/ jlyhq d YDU hvwlpdwhg rq d yhfwru ri q yduldeohv/ wkh pd{lpxp
qxpehu ri lghqwl�deoh vwuxfwxudo sdudphwhuv lq � dqg � lv htxdo wr ?E?n��

2
/ wkh

qxpehu ri sdudphwhuv lq wkh yduldqfh0fryduldqfh pdwul{ ri uhgxfhg irup uhvlgxdov1
Wkh pdlq lghqwl�fdwlrq vwudwhj| iroorzhg lq wkh olwhudwxuh lv edvhg rq uh0

vwulfwlrqv xsrq wkh hohphqwv ri �1 Xqghu wkh frpprqo| dgrswhg uhfxuvlyhqhvv

dvvxpswlrq +lq wkh whuplqrorj| ri Fkulvwldqr/ Hlfkhqedxp dqg Hydqv +4<<;,,/
lghqwl�fdwlrq lv dfklhyhg e| dvvxplqj wkdw prqhwdu| srolf| vkrfnv wdnh dw ohdvw
rqh shulrg wr d�hfw pdfurhfrqrplf yduldeohv +l1h1 @

t� ' f, dqg e| lpsrvlqj
uhvwulfwlrqv rq wkh vlpxowdqhrxv uhodwlrqv dprqj prqhwdu| yduldeohv ghulyhg e|
fduhixo dqdo|vlv ri Fhqwudo Edqnv* rshudwlqj surfhgxuhv1

Xvlqj wklv vhw ri dvvxpswlrqv/ wkh pruh uhfhqw hpslulfdo olwhudwxuh kdv sur0
gxfhg d qxpehu ri urexvw uhvxowv lq forvh0hfrqrp| dssolfdwlrqv1 Lq sduwlfxodu/ wzr
sx}}ohv wkdw fkdudfwhul}hg wkh hduolhu olwhudwxuh kdyh ehhq vroyhg= wkh �oltxlglw|
sx}}oh� +zkhq prqhwdu| srolf| vkrfnv duh lghqwl�hg dv lqqrydwlrqv lq uhodwlyho|
eurdg prqhwdu| djjuhjdwhv/ srvlwlyh vkrfnv duh dvvrfldwhg zlwk qrplqdo lqwhuhvw
udwh lqfuhdvhv, dqg wkh �sulfh sx}}oh� +wkh srvlwlyh uhvsrqvh ri wkh sulfh ohyho
wr d frqwudfwlrqdu| prqhwdu| srolf| vkrfn lghqwl�hg zlwk lqqrydwlrqv lq lqwhuhvw
udwhv,1 Rq wkh rqh kdqg/ ehwwhu vshfl�fdwlrqv ri wkh srolf| yduldeohv lq �/ lq0
foxglqj edqn uhvhuyh djjuhjdwhv dqg srolf| udwhv zkrvh lqqrydwlrqv duh lghqwl�hg
dv prqhwdu| srolf| vkrfnv/ surylghg wkh qhjdwlyh dvvrfldwlrq ehwzhhq lqqrydwlrqv
lq lqwhuhvw udwhv dqg qduurz prqhwdu| djjuhjdwhv +oltxlglw| h�hfw, vxjjhvwhg e|
edvlf wkhru|1 Rq wkh rwkhu kdqg/ wkh lqfoxvlrq ri d frpprglw| sulfh lqgh{ dv d
ohdglqj lqglfdwru iru grphvwlf lq dwlrq lq wkh yhfwru ri pdfurhfrqrplf yduldeohv
v/ dqg wkhuhiruh lq wkh srolf| uhdfwlrq ixqfwlrq/ holplqdwhv wkh srvlwlyh uhvsrqvh
ri sulfhv wr d frqwudfwlrqdu| prqhwdu| srolf| vkrfn16

6Vhh Fkulvwldqr/ Hlfkhqedxp dqg Hydqv +4<<9,/ Vlpv +4<<5, dqg Ehuqdqnh dqg Eolqghu
+4<<5,1
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Zkhq wkh YDU phwkrgrorj| lv dssolhg wr dq rshq0hfrqrp| iudphzrun/ dg0
glwlrqdo frpsolfdwlrqv dulvh1 Lq idfw/ zkhq dq h{fkdqjh udwh lv lqfoxghg lq wkh
v|vwhp/ wkh vlpxowdqhrxv uhodwlrq ehwzhhq wkh prqhwdu| srolf| lqvwuxphqw dqg
wkh h{fkdqjh udwh lqqrydwlrqv pdnhv lw gl!fxow wr fruuhfwo| lghqwli| prqhwdu| sro0
lf| vkrfnv rqo| e| phdqv ri uhfxuvlyhqhvv dvvxpswlrqv1 Hduo| v|pswrpv ri wkhvh
gl!fxowlhv duh vrph ri wkh hpslulfdo uhjxodulwlhv grfxphqwhg/ dprqj rwkhuv/ e|
Hlfkhqedxp dqg Hydqv +4<<8, dqg Julool dqg Urxelql +4<<9e,= +l, d frqwudf0
wlrqdu| prqhwdu| srolf| vkrfn lq wkh XV jhqhudwhv d shuvlvwhqw dssuhfldwlrq ri
wkh groodu dorqj zlwk d shuvlvwhqw ghfuhdvh lq wkh vsuhdg ehwzhhq iruhljq dqg
XV lqwhuhvw udwhv/ lpso|lqj d orqj0odvwlqj ghyldwlrq iurp wkh xqfryhuhg lqwhuhvw
sdulw| lq idyrxu ri XV lqyhvwphqwv +wkh �iruzdug glvfrxqw eldv� sx}}oh,> +ll, frq0
wudfwlrqdu| prqhwdu| srolf| vkrfnv lq wkh J: frxqwulhv rwkhu wkdq wkh XV duh
dvvrfldwhg zlwk dq lpsdfw ghsuhfldwlrq ri wkhlu fxuuhqf| uhodwlyh wr wkh XV groodu
+wkh �h{fkdqjh udwh sx}}oh�,1 Wkhvh uhvxowv duh jhqhudwhg e| YDU v|vwhpv zkhuh
wkh +XV dqg iruhljq, srolf| udwhv duh qrw doorzhg wr uhvsrqg frqwhpsrudqhrxvo|
wr lqqrydwlrqv lq wkh h{fkdqjh udwh/ h1j1 dulvlqj iurp ulvn suhplxp fkdqjhv ru
vshfxodwlyh suhvvxuhv1 Wkh vlpxowdqhlw| lvvxh lv qrw dgguhvvhg dqg wkh uhvxowlqj
lghqwl�fdwlrq ri prqhwdu| srolf| vkrfnv lv txhvwlrqdeoh1

Vrph h�ruwv dlphg dw vroylqj wkh lghqwl�fdwlrq sureohp lq rshq0hfrqrp| YDU
prghov kdyh ehhq pdgh/ dprqj rwkhuv/ e| Julool dqg Urxelql +4<<9d,/ Nlp dqg
Urxelql +4<<9,/ Fxvkpdq dqg ]kd +4<<:, dqg Vphwv +4<<:,/ iru gl�huhqw frxqwulhv
dqg gl�huhqw vdpsoh shulrgv1 Ghvslwh lpsruwdqw gl�huhqfhv lq vshfl�fdwlrq/ wkh
frpprq ihdwxuh ri wkhvh sdshuv lv wkdw wkh| gr qrw dgrsw vlpsoh uhfxuvlyhqhvv
dvvxpswlrqv/ exw h{solflwo| dgguhvv wkh vlpxowdqhlw| ehwzhhq wkh lqwhuhvw udwh dqg
wkh h{fkdqjh udwh1

Hyhq wkrxjk wkh odwwhu sdshuv suhvhqw uh�qhphqwv ri hduolhu YDU prghov/
doo duh lq sulqflsoh vxemhfwhg wr wkh Uxghexvfk*v +4<<9, fulwltxh ri wkh zkroh
YDU dssurdfk wr wkh lghqwl�fdwlrq ri prqhwdu| srolf| vkrfnv1 Doo YDU prghov
ghulyh srolf| vkrfnv dv lqqrydwlrqv zlwk uhvshfw wr d wlph0lqyduldqw/ olqhdu uhdfwlrq
ixqfwlrq ri wkh prqhwdu| dxwkrulw|/ zklfk lv dvvxphg wr uhdfw rqo| wr wkh olplwhg
vhw ri yduldeohv lqfoxghg lq wkh prgho1 Wkh uhvxowlqj hvwlpdwh ri prqhwdu| srolf|
glvwxuedqfhv pd| ehdu olwwoh ru qr uhodwlrq zlwk wkh wuxh xqghuo|lqj srolf| vkrfnv1
Dv dq dowhuqdwlyh lghqwl�fdwlrq vwudwhj|/ Uxghexvfk +4<<9, idyrxuv wkh gluhfw
xvh ri h{shfwdwlrqv ri ixwxuh prqhwdu| srolf| dfwlrqv hperglhg lq vrph uhohydqw
�qdqfldo sulfhv1

Lq wkh iroorzlqj vhfwlrqv zh dvvhvv wkh uhohydqfh ri vrph phdvxuhv ri prqhwdu|
srolf| vkrfnv ghulyhg iurp �qdqfldo pdunhw sulfhv iru wkh sureohp ri phdvxuh0
phqw ri prqhwdu| srolf| vkrfnv lq wkh forvh0 dqg rshq0hfrqrp| fdvh1 Zh gr vr
e| gluhfwo| lqfoxglqj vrph pdunhw0edvhg phdvxuhv ri srolf| vkrfnv dv h{rjhqrxv
yduldeohv lq wzr ehqfkpdun +forvh0 dqg rshq0hfrqrp|, YDU v|vwhpv/ lq zklfk zh
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iru wkh rshq +XV0Jhupdq|, hfrqrp| lq wkh jhqhudo vwuxfwxudo prgho +514,� Wkh
yduldeohv duh gh�qhg dv iroorzv= t L7 dqg t C.- duh wkh orjv ri XV dqg Jhupdq
lqgxvwuldo surgxfwlrq lqglfhv/ �S6 lv wkh orj ri wkh frpprglw| sulfh lqgh{ lq XV
grooduv/ �L7 dqg �C.- duh wkh orjv ri XV dqg Jhupdq frqvxphu sulfh lqglfhv/
88 lv wkh XV h�hfwlyh Ihghudo ixqgv udwh/ -C.- lv wkh Jhupdq fdoo prqh| udwh/
dqg e lv wkh orj ri wkh XV groodu2GhxwvfkhPdun h{fkdqjh udwh +xqlw ri GPdun
iru rqh XV groodu,1 Lq doo hvwlpdwhg YDU prghov/ zh dvvxph d orzhu0wuldqjxodu
� dqg d gldjrqdo � pdwul{1 Hvwlpdwlrq lv frqgxfwhg rq prqwko| gdwd ryhu wkh
4<;7+4,04<<:+44, shulrg zlwk vl{ odjv ri doo yduldeohv1

61 Qrq0YDU phdvxuhv ri prqhwdu| srolf| vkrfnv

Vhyhudo phdvxuhv ri prqhwdu| srolf| vkrfnv ghulyhg lq ydulrxv zd|v iurp �qdqfldo
pdunhwv gdwd kdyh ehhq xvhg lq wkh uhfhqw olwhudwxuh1

Uxghexvfk +4<<9, frqvwuxfwv d phdvxuh ri XV prqhwdu| srolf| vkrfnv e| frp0
sxwlqj wkh gl�huhqfh ehwzhhq wkh Ihghudo ixqgv udwh dw prqwk | dqg wkh 630gd|
Ihghudo ixqgv udwh ixwxuh dw prqwk |� �1 Wkhvh xqdqwlflsdwhg pryhphqwv lq wkh
srolf| udwh duh wkhq uhjuhvvhg rq wkh T �- lqqrydwlrqv ri wkh qrqsrolf| yduldeohv/
vlqfh vxusulvhv uhodwlyh wr wkh lqirupdwlrq dydlodeoh dw wkh hqg ri prqwk |�� pd|
uh hfw hqgrjhqrxv srolf| uhvsrqvhv wr qhzv rq wkh hfrqrp| wkdw ehfrph dydlo0
deoh gxulqj prqwk |1 Wkh uhvxowlqj uhvlgxdo lv frqvlghuhg dv d uholdeoh phdvxuh ri
wkh xqdqwlflsdwhg sduw ri prqhwdu| srolf| dfwlrqv iru wkh shulrg vwduwlqj dw wkh
hqg ri 4<;;/ zkhq ixwxuh frqwudfwv rq wkh Ihg ixqgv udwh zhuh lqwurgxfhg1 Wkh
vdpsoh fdq eh h{whqghg e| dsso|lqj wkh vdph whfkqltxh wr wkh ixwxuh rq 40prqwk
Hxur0groodu udwhv +dv vxjjhvwhg wr xv e| V1 Jhuodfk,/ zklfk lv dydlodeoh iurp wkh
ehjlqqlqj ri wkh hljkwlhv dqg surgxfhv yhu| vlplodu vkrfnv wr wkh rqh ghulyhg iurp
wkh Ihghudo ixqgv ixwxuh iru wkh ryhuodsslqj vdpsoh1 Iru dq hyhq orqjhu vdpsoh/
vwduwlqj lq wkh plg0*:3v/ Vnlqqhu dqg ]hwwhoph|hu +4<<9, xvh wkh fkdqjh lq wkh
wkuhh0prqwk XV Wuhdvxu| eloo udwh rq wkh gd|v ri srolf| dqqrxqfhphqwv/ vhohfwhg
iurp fhqwudo edqn uhsruwv dqg qhzvsdshu lqirupdwlrq11

Dq dowhuqdwlyh dssurdfk wr wkh frqvwuxfwlrq ri d phdvxuh ri prqhwdu| srolf|
vkrfnv gluhfwo| xvlqj �qdqfldo pdunhwv gdwd kdv ehhq lpsohphqwhg e| Edjoldqr
dqg Idyhur +4<<;,/ dsso|lqj wkh phwkrgrorj| vhw rxw lq Vyhqvvrq +4<<7, dqg
Vrghuolqg dqg Vyhqvvrq +4<<:,1 Wkh phwkrgrorj| lv edvhg rq wkh ghulydwlrq ri
lqvwdqwdqhrxv iruzdug udwhv iurp hvwlpdwlrq ri d frqwlqxrxv }hur0frxsrq +vsrw,
|lhog fxuyh1 Vlqfh wkh revhuydeoh htxlydohqw ri wkh lqvwdqwdqhrxv iruzdug udwh lv
wkh ryhuqljkw +srolf|, udwh/ wkh fxuyh ri iruzdug udwhv fdq eh lqwhusuhwhg dv dq
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lqglfdwru ri h{shfwhg prqhwdu| srolf|/ edvhg rq wkh sxuh h{shfwdwlrq wkhru| ri
wkh whup vwuxfwxuh ri lqwhuhvw udwhv1 Irfxvlqj rq wkh gdwhv ri wkh IRPF phhwlqjv
+uhjxoduo| khog hljkw wlphv shu |hdu iurp 4<<7,/ prqhwdu| srolf| vkrfnv pd| eh
rewdlqhg dv wkh gl�huhqfh ehwzhhq wkh wdujhw udwh ghflghg xsrq lq wkh phhwlqj
dqg wkh iruzdug udwh iru wkh gd| diwhu wkh phhwlqj lpsolflw lq wkh vsrw |lhog fxuyh
hvwlpdwhg wkh gd| ehiruh wkh phhwlqj17 Wkh vdph surfhgxuh kdv ehhq dssolhg wr
wkh gdwhv ri srolf| dqqrxqfhphqwv xvhg e| Vnlqqhu dqg ]hwwhoph|hu +4<<9, iru
wkh shulrg 4<;;04<<6 dqg wkh uhvxowlqj vhulhv/ odehoohg U87L7/ kdv ehhq xvhg lq
Edjoldqr dqg Idyhur +4<<;,1

Xvlqj wkh 40prqwk Hxur0groodu ixwxuh phdvxuh ri vkrfnv/ odehoohg .L-m/ zh
fdq suhvhqw hvwlpdwhv ryhu dq h{whqghg vdpsoh vwduwlqj lq 4<;71 Wkh vwdelolw|
dqdo|vlv ri wkh ehqfkpdun YDU frqgxfwhg lq Edjoldqr dqg Idyhur +4<<;, vkrzhg
wkdw wkh 4<;704<<: shulrg grhv qrw vx�hu iurp vwuxfwxudo euhdnv gxh wr lpsru0
wdqw prqhwdu| srolf| uhjlph vkliwv dqg wkhuhiruh fdq eh uhdvrqdeo| frqvlghuhg
dssursuldwh iru prqhwdu| srolf| dqdo|vlv1

Iljxuh ��� vkrzv wkh .L-m vhulhv dqg wkh prqhwdu| srolf| vkrfn vhulhv +D88 ,
rewdlqhg iurp dv wkh ruwkrjrqdol}hg uhvlgxdo iurp wkh htxdwlrq iru 88 lq wkh forvh
hfrqrp| T �- +wkuhh0prqwk fhqwhuhg prylqj dyhudjhv duh frpsxwhg wr pdnh wkh
frpsdulvrq hdvlhu,1 Iljxuh ��2 vkrzv wkh U87L7 dqg D88 vhulhv1 Wdeoh ���
uhsruwv fruuhodwlrqv ehwzhhq wkh deryh dowhuqdwlyh phdvxuhv ri prqhwdu| srolf|
vkrfnv +dqg vwdqgdug huuruv rq wkh gldjrqdo,1 Wkh fruuhodwlrqv ehwzhhq wkh qrq0
YDU phdvxuhv ri srolf| vkrfnv dqg wkh ehqfkpdun YDU uhvlgxdov duh uhodwlyho|
orz/ udqjlqj iurp f�� wr f�D1 Krzhyhu/ zkhq wkh .L-m dqg U87L7 vhulhv duh
lqfoxghg lq wkh v|vwhp dv h{rjhqrxv yduldeohv/ wkh hvwlpdwhg lpsdfw frh!flhqwv
+kljko| vwdwlvwlfdoo| vljql�fdqw lq wkh htxdwlrq iru wkh srolf| udwh, vxssruw wkh
idfw wkdw wkhvh qrq0YDU phdvxuhv fdswxuh lpsruwdqw lqqrydwlrqv lq wkh Ihghudo
ixqgv udwh1

Zh kdyh dovr dssolhg wkh lpsolhg iruzdug udwh phwkrgrorj| wr Jhupdq|/ zkhuh
prqhwdu| srolf| dfwlrqv duh wdnhq dw wkh Exqghvedqn Frxqflo phhwlqjv/ uhjxoduo|
khog hyhu| wzr zhhnv +dq lqirupdwlrq dydlodeoh wr wkh sxeolf,1 AIurp 4<;6 rq0
zdugv/ zh hvwlpdwhg d vprrwk vsrw |lhog fxuyh rq hdfk gd| ehiruh d Frxqflo
phhwlqj dqg ghwhuplqhg wkh fxuyh ri lpsolhg lvwdqwdqhrxv iruzdug udwhv1 Wkhuh0
iruh/ zh duh deoh wr frpsxwh wkh ryhuqljkw lqwhuhvw udwh h{shfwhg iru wkh gd|
iroorzlqj wkh Frxqflo1 Wkh gl�huhqfh ehwzhhq wkh uhdol}hg ryhuqljkw lqwhuhvw udwh
wkh gd| diwhu wkh Frxqflo phhwlqj dqg wkh h{shfwhg ryhuqljkw lqwhuhvw udwh iru
wkdw gd|/ frqglwlrqdo xsrq lqirupdwlrq dydlodeoh ehiruh wkh phhwlqj/ lv rxu phd0

7Wkh hvwlpdwhg fxuyh lv �wwhg wr wkh iroorzlqj udwhv= wkh ihghudo ixqg wdujhw/ 40/ 60/ 90 dqg
450prqwk hxur/ 60/ 80/ :0 dqg 430|hdu �{hg lqwhuhvw udwh vzds1 Ixuwkhu ghwdlov duh surylghg lq
Edjoldqr dqg Idyhur +4<<;,1
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vxuh ri prqhwdu| srolf| vkrfnv iru Jhupdq|/ odehoohg U87C.-18 Iljxuh ��� vkrzv
wkuhh0prqwk prylqj dyhudjhv ri U87C.- dqg ri wkh ruwkrjrqdol}hg uhvlgxdo iru
wkh Jhupdq fdoo prqh| udwh htxdwlrq lq wkh rshq hfrqrp| YDU/ D-C.-1 Wdeoh
2�� uhsruwv d orz fruuhodwlrq +3149, ehwzhhq wkh wzr yduldeohv> krzhyhu/ wkh lp0
sdfw frh!flhqw rq U87C.- zkhq lqfoxghg lq wkh v|vwhp lv vwdwlvwlfdoo| vljql�fdqw1
Dv iru wkh XV phdvxuhv/ dovr iru Jhupdq| wklv phdvxuh lv deoh wr fdswxuh vrph
yduldelolw| lq wkh srolf| udwh1

Lq wkh iroorzlqj vhfwlrq zh lqyhvwljdwh wkh g|qdplf uhvsrqvh ri pdfurhfrqrplf
yduldeohv wr pryhphqwv lq rxu prqhwdu| srolf| vkrfn phdvxuh/ lq erwk wkh forvh
dqg wkh rshq hfrqrp| yhuvlrq ri wkh YDU v|vwhp1

71 Hpslulfdo uhvxowv rq wkh h�hfw ri prqhwdu| srolf|

7141 Forvh hfrqrp| +XV,

Wr hydoxdwh wkh uroh ri qrq0YDU edvhg phdvxuhv ri prqhwdu| srolf| vkrfn/ zh �uvw
hvwlpdwh wkh forvh0hfrqrp| irxu0yduldeoh yhuvlrq ri wkh YDU prgho lq +515, iru
wkh XV dqg frpsxwh lpsxovh uhvsrqvh ixqfwlrqv ri doo yduldeohv wr d vkrfn lq wkh
Ihghudo ixqgv udwh1 Wkh rughulqj fkrvhq doorzv iru d frqwhpsrudqhrxv uhvsrqvh
ri wkh srolf| udwh wr lqqrydwlrqv lq rxwsxw/ frqvxphu sulfhv dqg wkh frpprglw|
sulfh ohyho1 Wkh ruwkrjrqdol}hg uhvlgxdo ri wkh Ihghudo ixqgv udwh htxdwlrq/ D88 / lv
lghqwl�hg dv d prqhwdu| srolf| vkrfn1 Qr vwuxfwxudo lqwhusuhwdwlrq lv jlyhq wr wkh
+ruwkrjrqdol}hg, uhvlgxdov iurp wkh rwkhu htxdwlrqv lq wkh v|vwhp1 Wkh lpsxovh
uhvsrqvhv duh vkrzq/ dorqj zlwk rqh0vwdqgdug ghyldwlrq edqgv/ lq Iljxuh 2 dv wkh
grwwhg olqhv1

D frqwudfwlrqdu| prqhwdu| srolf| vkrfn surgxfhv wkh h{shfwhg qhjdwlyh h�hfw
rq rxwsxw dqg d shuvlvwhqw h�hfw rq wkh Ihghudo ixqgv udwh1 Wkh lqfoxvlrq ri wkh
frpprglw| sulfh lqgh{ lv vxffhvvixo lq vroylqj wkh sulfh sx}}oh= wkh frqvxphu
sulfh ohyho grhv qrw vkrz d shuyhuvh uhvsrqvh wr uhvwulfwlyh srolf|1

8Vwdqgdug sudfwlfh lq wkh dssolfdwlrq ri wklv phwkrgrorj| lqfoxghv wkh ryhuqljkw udwh lq wkh
lqirupdwlrq vhw dqg vrphwlph frqvwudlqv hvwlpdwlrq vr wkdw wkh �wwhg ryhuqljkw udwh pdwfkhv
wkh revhuyhg rqh1 Krzhyhu/ d prqhwdu| srolf| vkrfn lpsolhv e| gh�qlwlrq d mxps lq/ dw ohdvw/
wkh vkruw hqg ri wkh whup vwuxfwxuh1 Iruflqj wkh vprrwk lqvwdqwdqhrxv iruzdug udwh fxuyh wr
�w h{dfwo| wkh revhuyhg ryhuqljkw udwh zrxog qrw doorz wr vhl}h dq hyhqwxdo h{shfwhg prqhwdu|
srolf| dfwlrq1Zh wkhuhiruh h{foxgh wkh ryhuqljkw udwh iurp wkh lqirupdwlrq xvhg iru hvwlpdwlrq1
H{sorlwlqj wkhq wkh frqwlqxlw| ri wkh ixqfwlrqdo irup zh uhfrqvwuxfw wkh yhu| vkruw hqg ri wkh
whup vwuxfwxuh doorzlqj iru d jds ehwzhhq wkh hvwlpdwhg ryhuqljkw dqg wkh revhuyhg ryhuqljkw1
Vxfk jds uhsuhvhqwv wkh mxps lq wkh yhu| vkruw0hqg ri wkh whup vwuxfwxuh dvvrfldwhg zlwk h{0
shfwdwlrqv ri lqwhuyhqwlrq e| wkh Frxqflo1 Wkh udwhv xvhg lq hvwlpdwlrq duh wkhq wkh rqh0zhhn
udwh/ wkh 40/ 60/ 90/ dqg 450prqwk Hxur/ dqg wkh 60/ 80/ :0 dqg 430|hdu �{hg udwh vzds1 Ixuwkhu
ghwdlov duh surylghg lq Edjoldqr/ Idyhur dqg Iudqfr +4<<;,1
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Qrz rxu phdvxuh ri prqhwdu| srolf| vkrfnv ghulyhg iurp wkh rqh0prqwk Hx0
urgroodu iruzdug udwh +.L-m, lv lqfoxghg lq wkh YDU dv h{rjhqrxv yduldeoh1 Wkh
hvwlpdwhg v|vwhp ehfrphv=
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Hvwlpdwlrq lv fduulhg rxw nhhslqj wkh vdph dvvxpswlrqv rq � dqg � pdgh deryh1
Wkh hvwlpdwhg ydoxhv ri wkh frh!flhqwv }� duh uhsruwhg lq Wdeoh ��� dqg wkh
g|qdplf uhvsrqvhv ri doo hqgrjhqrxv yduldeohv wr d prqhwdu| srolf| vkrfn phd0
vxuhg e| .L-m duh vkrzq lq Iljxuh 2 dv wkh vrolg olqhv1 Wkh pdlq ihdwxuhv ri
wkh h�hfwv ri prqhwdu| srolf| vkrfnv douhdg| ghwhfwhg lq wkh ehqfkpdun v|vwhp
duh frq�uphg khuh/ dv wkh wzr lpsxovh uhvsrqvh ixqfwlrqv ghvfuleh d yhu| vlplodu
wudqvplvvlrq phfkdqlvp/ vxssruwlqj wkh hylghqfh douhdg| surylghg e| Euxqqhu
+4<<9, dqg Edjoldqr dqg Idyhur +4<<;, zlwk gl�huhqw h{rjhqrxv phdvxuhv1 Gh0
vslwh d fruuhodwlrq ri 318 ehwzhhq .L-m dqg wkh phdvxuh ri srolf| vkrfn rewdlqhg
iurp wkh ehqfkpdun YDU/ wkh g|qdplf h�hfwv ri prqhwdu| srolf| vkrz yhu| forvh
ihdwxuhv= erwk phdvxuhv fdswxuh xqh{shfwhg yduldwlrqv lq wkh srolf| udwh uhodwhg
wr prqhwdu| srolf| dqg wkh h{lvwhqfh ri rwkhu qrq0srolf| glvwxuedqfhv grhv qrw
fkdqjh wkh edvlf ihdwxuhv ri wkh uhvsrqvh wr d srolf| vkrfn1 Ilqdoo|/ dv vkrzq lq
wkh �uvw urz ri Wdeoh 2/ wkh hvwlpdwhg frh!flhqwv ri wkh srolf| uhdfwlrq ixqfwlrq
vkrz wkdw wkh srolf| udwh srvlwlyho| uhdfwv wr lqqrydwlrqv lq rxwsxw dqg wkh sulfh
ohyho1

7151 Rshq hfrqrp| +XV0Jhupdq|,

Ohw xv qrz frqvlghu wkh rshq0hfrqrp| yhuvlrq ri wkh YDU v|vwhp lq +515,1 Wkh
g|qdplf uhvsrqvhv ri doo hqgrjhqrxv yduldeohv wr d Jhupdq prqhwdu| srolf| vkrfn
lghqwl�hg dv wkh ruwkrjrqdol}hg uhvlgxdo ri wkh Jhupdq fdoo prqh| udwh htxdwlrq
+D-C.-, duh vkrzq lq Iljxuh 2 dv wkh grwwhg olqhv/ dorqj zlwk rqh0vwdqgdug gh0
yldwlrq edqgv1 Wkh uhvsrqvhv ri Jhupdq rxwsxw/ sulfhv dqg wkh srolf| udwh duh
frqvlvwhqw zlwk wkh uhvxowv rewdlqhg iru wkh XV1 Lq sduwlfxodu/ zh qrwh wkdw wkh
uhvsrqvh ri frqvxphu sulfhv wr d frqwudfwlrqdu| prqhwdu| srolf| vkrfn lv dv h{0
shfwhg1 Wkh uhvsrqvh ri wkh h{fkdqjh udwh vkrzv dq lpsdfw ghsuhfldwlrq ri wkh
GPdun zklfk lv qrw vwurqjo| vljql�fdqw/ iroorzhg e| vrph prqwkv ri dssuhfldwlrq1
Wkh hvwlpdwhg vwdqgdug huuruv/ krzhyhu/ duh idluo| odujh dqg gr qrw doorz vkdus
lqihuhqfh rq wkh g|qdplf ehkdylrxu ri wkh h{fkdqjh udwh1

Dv lq wkh forvh0hfrqrp| fdvh/ zh dxjphqw wkh suhylrxvo| hvwlpdwhg v|vwhp
e| lqfoxglqj wkh h{rjhqrxv phdvxuh ri Jhupdq prqhwdu| srolf| vkrfnv U87C.-

;



ghvfulehg lq wkh suhylrxv vhfwlrq1 Wkh rshq0hfrqrp| YDU lv qrz wkh iroorzlqj=
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+715,

Xvlqj rxu h{rjhqrxv phdvxuh ri prqhwdu| srolf| vkrfnv lq frpelqdwlrq zlwk
d Fkrohvnl rughulqj zlwk wkh Jhupdq srolf| udwh frplqj odvw/ zh duh deoh wr
gluhfwo| dgguhvv wkh lvvxh ri vlpxowdqhlw| ehwzhhq Jhupdq prqhwdu| srolf| dqg
wkh h{fkdqjh udwh1 Wkh frqwhpsrudqhrxv h�hfw ri d prqhwdu| srolf| vkrfn rq
wkh h{fkdqjh udwh lv jlyhq e| wkh frh!flhqw rq U87C.- lq wkh h{fkdqjh udwh
htxdwlrq +}.,/ zkloh wkh uhvsrqvh ri wkh Jhupdq lqwhuhvw udwh wr lqqrydwlrqv lq
wkh h{fkdqjh udwh lv hqgrjhql}hg e| wkh rughulqj fkrvhq1

Wkh lpsxovh uhvsrqvh ixqfwlrqv vkrzq lq Iljxuh 2 zlwk vrolg olqhv frq�up
txdolwdwlyho| wkh uhvxowv rewdlqhg iru wkh forvh XV hfrqrp|= phdvxulqj prqhwdu|
srolf| vkrfnv xvlqj �qdqfldo pdunhw gdwd grhv qrw dowhu wkh pdlq ihdwxuhv ri
wkh prqhwdu| wudqvplvvlrq phfkdqlvp iru Jhupdq|1 Dv vkrzq lq Wdeoh ���
wkh lpsdfw frh!flhqw ri U87C.- lv vljql�fdqw lq wkh htxdwlrq iru wkh Jhupdq
fdoo prqh| udwh +vxssruwlqj wkh ylhz wkdw rxu phdvxuh fdswxuhv vrph lpsruwdqw
xqdqwlflsdwhgpryhphqwv lq wkh srolf| udwh, exw qrw lq wkh h{fkdqjh udwh htxdwlrq1
Qr lpsdfw ghsuhfldwlrq ri wkh GPdun lv ghwhfwhg/ dqg wkh vxevhtxhqw uhvsrqvh
ri e vkrzv dq dssuhfldwlrq iru wkh �uvw �yh prqwkv diwhu wkh vkrfn/ iroorzhg e|
d ghsuhfldwlrq1 Iurp wkh hvwlpdwhg frh!flhqwv ri wkh srolf| uhdfwlrq ixqfwlrqv
uhsruwhg lq Wdeoh 2 zh qrwh wkdw wkh hqgrjhqrxv uhvsrqvh ri wkh XV Ihghudo ixqgv
udwh lv xqfkdqjhg zlwk uhvshfw wr wkh forvh0hfrqrp| fdvh dqg wkh Jhupdq srolf|
udwh uhvsrqgv vljql�fdqwo| rqo| wr lqqrydwlrqv lq wkh Jhupdq frqvxphu sulfh
lqgh{/ vljqdoolqj lq dwlrqdu| suhvvxuhv1 Qr vljql�fdqw uhvsrqvh wr wkh h{fkdqjh
udwh lv ghwhfwhg1 Wklv odwwhu uhvxow/ dorqj zlwk wkh suhylrxv revhuydwlrq ri qr
vljql�fdqw lpsdfw ri prqhwdu| srolf| vkrfnv rq wkh h{fkdqjh udwh/ vxjjhvwv wkdw
wkh srwhqwldo vlpxowdqhlw| ehwzhhq wkh h{fkdqjh udwh dqg wkh Jhupdq srolf| udwh
lv qrw dq hpslulfdoo| uhohydqw sureohp1 Ilqdoo|/ wkh odvw urz ri Wdeoh 2 vkrzv
wkdw lqqrydwlrqv lq wkh h{fkdqjh udwh duh srvlwlyho| uhodwhg wr  xfwxdwlrqv lq XV
rxwsxw/ Jhupdq sulfhv dqg wkh XV Ihghudo ixqgv udwh1

<



81 Frqfoxvlrqv

Wklv sdshu suhvhqwhg vrph hylghqfh rq wkh h�hfwv ri prqhwdu| srolf| vkrfnv lq
forvh +XV, dqg rshq +XV0Jhupdq|, hfrqrplhv zkhq h{rjhqrxv/ qrq0YDU phd0
vxuhv ri srolf| glvwxuedqfhv duh xvhg1 Vxfk phdvxuhv duh gluhfwo| ghulyhg iurp
�qdqfldo pdunhw sulfhv dqg gr qrw uho| rq vshfl�f lghqwl�fdwlrq dvvxpswlrqv lp0
srvhg lq wkh hvwlpdwlrq ri wkh YDU v|vwhp1

Wkh xvh ri qrq0YDU phdvxuhv ri srolf| vkrfnv pd| eh xvhixo lq hydoxdwlqj
wkh urexvwqhvv ri wkh g|qdplf h�hfw ri prqhwdu| srolf| rewdlqhg iurp wudglwlrqdo
lghqwl�hgYDU/ vlqfh lw pd| khos wr vroyh wkh vlpxowdqhlw| sureohp ehwzhhq srolf|
lqvwuxphqwv dqg rwkhu hqgrjhqrxv yduldeohv wr zklfk prqhwdu| srolf| v|vwhpdw0
lfdoo| uhdfwv1 Rxu hpslulfdo dqdo|vlv frq�upv wkh pdlq ihdwxuhv ri wkh prqhwdu|
srolf| wudqvplvvlrq phfkdqlvp lq XV dqg Jhupdq|/ h{solflwo| dgguhvvlqj wkh lvvxh
ri vlpxowdqhlw| ehwzhhq wkh Jhupdq srolf| lqwhuhvw udwh dqg wkh XV groodu0GPdun
h{fkdqjh udwh1

Ixwxuh uhvhdufk lq wklv gluhfwlrq fdq zlghq wkh gluhfw xvh ri �qdqfldo pdu0
nhw lqirupdwlrq wr hydoxdwh wkh h�hfwv ri prqhwdu| srolf|1 Iru h{dpsoh/ sulfhv
ri lqwhuhvw udwh +Hxur, rswlrqv surylgh lpsolflw phdvxuhv ri wkh xqfhuwdlqw| vxu0
urxqglqj prqhwdu| srolf|1 Vxfk phdvxuhv pljkw wkhq eh xvhg wr dvvhvv wkh h�hfwv
ri �xqfhuwdlqw| vkrfnv� rq lqwhuhvw udwhv dqg pdfurhfrqrplf txdqwlwlhv1

Uhihuhqfhv

^4` Dplvdqr J1 dqg F1Jldqqlql +4<<9, Wrslfv lq Vwuxfwxudo YDU Hfrqrphwulfv/
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^5` Edjoldqr I10F1 dqg F1D1 Idyhur +4<<;, �Phdvxulqj Prqhwdu| Srolf| zlwk
YDU prghov= dq hydoxdwlrq�/ Hxurshdq Hfrqrplf Uhylhz/ 75/ 9/ 439<04445
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qrplfv/ 6</ 766077;

^43` HlfkhqedxpP1 dqg F1Hydqv +4<<8, �Vrph Hpslulfdo Hylghqfh rq wkh h�hfwv
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H�hfwv ri Prqhwdu| Srolf|�/ Hxurshdq Hfrqrplf Uhylhz/ 69/ <:804344

^49` Vnlqqhu W1 dqg M1 ]hwwhoph|hu +4<<9, �Lghqwl�fdwlrq dqg h�hfwv ri prqhwdu|
srolf| vkrfnv= dq dowhuqdwlyh dssurdfk�/ plphr/ PLW/ Vhswhpehu

^4:` Vphwv I1+4<<:, �Phdvxulqj Prqhwdu| Srolf| Vkrfnv lq Iudqfh/ Jhupdq| dqg
Lwdo|= wkh uroh ri wkh h{fkdqjh udwh�/ ELV zrunlqj sdshu qr175

^4;` Vrghuolqg S dqg O1H1R1 Vyhqvvrq +4<<:, �Qhz whfkqltxhv wr h{wudfw pdunhw
h{shfwdwlrqv iurp �qdqfldo lqvwuxphqwv�/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/
73/ 6;6075

^4<` Vyhqvvrq O1H1R1 +4<<7, �Hvwlpdwlqj dqg lqwhusuhwlqj iruzdug lqwhuhvw udwhv=
Vzhghq 4<<504<<7�/ FHSU Glvfxvvlrq Sdshu q14384
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Wdeoh 4
Fruuhodwlrqv ehwzhhq ehqfkpdun YDU dqg qrq0YDU

prqhwdu| srolf| vkrfnv

D1 Forvh Hfrqrp|
Fruuhodwlrq frh!flhqwv +vwdqgdug huuruv rq wkh gldjrqdo,

Vdpsoh= 4<;;+44,04<<9+43,

.L-m U87L7 D88

.L-m 314;8
U87L7 31536 3149<
D88 31685 3164< 31456

Frh!flhqwv rq .L-m dqg U87L7 lq wkh forvh0hfrqrp| YDU

t L7 �S6 �L7 88

.L-m f�ffS�
Ef�ff�2�

f�ffDD
Ef�f�2��

f�ff��
E��fS���

f�eSH
Ef�fb.�

U87L7 f�ff2D
Ef�ff���

f�ffH2
Ef�f��S�

f�fffb
Ef�ff���

f��DS
Ef�fbb�

Vdpsoh= 4<;7+4,04<<:+44,

.L-m D88

.L-m 315::
D88 31833 31544

t L7 �S6 �L7 88

.L-m f�ff2S
Ef�ff�S�

f�fff.
Ef�fffS�

f�ffDH
Ef�ffS��

f�DD2
Ef�fS2�

E1 Rshq Hfrqrp|
Vdpsoh= 4<;7+4,04<<:+44,

U87C.- D-C.-

U87C.- 314<7
D-C.- 31496 3149<

Frh!flhqwv rq U87C.- lq wkh rshq0hfrqrp| YDU

t L7 �S6 �L7 88 t C.- �C.- e -C.-

U87C.- �f�ff.
Ef�ff2�

�f�f�f
Ef�ffH�

�f�ff��
Ef�fffH�

�f�fHb
Ef���D�

f�ffff2
Ef�ff���

f�ff2b
Ef�ff.�

f�ffHe
Ef�f�2.�

f�2�f
Ef�fb.�
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Wdeoh 5
Wkh vlpxowdqhrxv ghwhuplqdqwv ri XV dqg Jhupdq srolf| udwhv dqg ri

wkh XV groodu2G1 Pdun h{fkdqjh udwh
Edvhg rq wkh ehqfkpdun YDU prghov lq forvh dqg rshq hfrqrp| +4<;704<<:,

+n ghqrwhv wkh vwdqgdug huuru ri wkh fruuhvsrqglqj uhvlgxdo,

t L7 �S6 �L7 88 t C.- �C.- e U87C.-

88 L7 forvh f�fbf
Ef�f���

f�f�.
Ef�ffbb�

f�2S2
Ef�fbe�

f�2f.n 0 0 0 0

88 L7 rshq f�fbf
Ef�f�D�

f�f��
Ef�f�f�

f��.H
Ef�fbD�

f��.Hn f f f �f�fHb
Ef���D�

-C.-
�f�f�D
Ef�f�2�

�f�ffe
Ef�ffb�

�f�feH
Ef�fHb�

f�f�D
Ef�f.f�

f�f2D
Ef�f�f�

�f�fbH
Ef�fSS�

f�ffe
Ef�ffS�

f�2�f
Ef�fb.�

e ���DD
Ef��.D�

�f��eH
Ef�����

�f��Df
E���f��

f�f22
Ef�ffH�

f�feD
Ef��2S�

2�eef
Ef�.H.�

f�f�bn f�ffHe
Ef�f�2.�
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Iljxuh 4
YDU dqg qrq0YDU phdvxuhv ri prqhwdu| srolf| vkrfnv

-1.2

-0.8

-0.4

0.0

0.4

0.8

84 86 88 90 92 94 96

4141 Wkuhh0prqwk fhqwhuhg prylqj dyhudjhv ri .L-m vkrfnv +vrolg olqh, dqg
forvh hfrqrp| YDU prqhwdu| srolf| vkrfnv +grwwhg olqh,

-1.0

-0.5

0.0

0.5

1.0

89 90 91 92 93 94 95 96

4151 U87L7 vkrfnv +vrolg olqh, dqg forvh hfrqrp| YDU prqhwdu| srolf| vkrfnv
+grwwhg olqh,

-0.4

-0.2

0.0

0.2

0.4

84 86 88 90 92 94 96

4161 Wkuhh0prqwk fhqwhuhg prylqj dyhudjhv ri U87C.- vkrfnv +vrolg olqh, dqg
rshq hfrqrp| YDU Jhupdq prqhwdu| srolf| vkrfnv +grwwhg olqh,
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Iljxuh 5
Lpsxovh uhvsrqvhv wr dowhuqdwlyh X1V1 prqhwdu| srolf| vkrfnv

lq forvh hfrqrp|
Uhvsrqvhv wr .L-m vkrfnv +vrolg olqh, dqg wr YDU0edvhg vwuxfwxudo vkrfnv D88

+grwwhg olqh, zlwk rqh vwdqgdug ghyldwlrq frq�ghqfh lqwhuydov iurp wkh
ehqfkpdun YDU

-0.006

-0.005

-0.004

-0.003

-0.002

-0.001

0.000

0.001

5 10 15 20 25 30 35 40 45 50

Uhvsrqvh ri t L7

-0.015

-0.010

-0.005

0.000

0.005

0.010

5 10 15 20 25 30 35 40 45 50

Uhvsrqvh ri �S6

-0.0015

-0.0010

-0.0005

0.0000

0.0005

0.0010

0.0015

5 10 15 20 25 30 35 40 45 50

Uhvsrqvh ri �L7

-0.2

-0.1

0.0

0.1

0.2

0.3

5 10 15 20 25 30 35 40 45 50

Uhvsrqvh ri 88
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Iljxuh 6
Lpsxovh uhvsrqvhv wr dowhuqdwlyh Jhupdq prqhwdu| srolf| vkrfnv

lq rshq hfrqrp|
Uhvsrqvhv wr U87C.- vkrfnv +vrolg olqh, dqg wr YDU0edvhg vwuxfwxudo vkrfnv
D-C.- +grwwhg olqh, zlwk rqh vwdqgdug ghyldwlrq frq�ghqfh lqwhuydov iurp wkh

ehqfkpdun YDU

-0.0020

-0.0015

-0.0010

-0.0005

0.0000

0.0005

5 10 15 20 25 30 35 40 45 50

Uhvsrqvh ri t L7

-0.008

-0.006

-0.004

-0.002

0.000

0.002

0.004

0.006

5 10 15 20 25 30 35 40 45 50

Uhvsrqvh ri �S6

-0.0006

-0.0004

-0.0002

0.0000

0.0002

0.0004

0.0006

0.0008

5 10 15 20 25 30 35 40 45 50

Uhvsrqvh ri �L7

-0.12

-0.08

-0.04

0.00

0.04

0.08

5 10 15 20 25 30 35 40 45 50

Uhvsrqvh ri 88

-0.003

-0.002

-0.001

0.000

0.001

0.002

0.003

5 10 15 20 25 30 35 40 45 50

Uhvsrqvh ri t C.-

-0.0008

-0.0004

0.0000

0.0004

0.0008

0.0012

5 10 15 20 25 30 35 40 45 50

Uhvsrqvh ri �C.-

-0.05

0.00

0.05

0.10

0.15

0.20

5 10 15 20 25 30 35 40 45 50

Uhvsrqvh ri -C.-

-0.008

-0.006

-0.004

-0.002

0.000

0.002

0.004

0.006

5 10 15 20 25 30 35 40 45 50

Uhvsrqvh ri e
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